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Fakulta veterinární hygieny a ekologie VFU Brno organizuje v letošním roce 49. ročník 
konference o hygieně potravin Lenfeldovy a Höklovy dny. Na konferenci se stejně jako 
v minulých letech spolupodílí Státní veterinární správa ČR a je podporována vysokou a aktivní 
účastí pracovníků SVS ČR i krajských veterinárních správ.  
 
Konference o potravinách pod názvem Lenfeldovy a Höklovy dny se pořádá na univerzitě již 
od r. 1968. Její název připomíná významné osobnosti historie hygieny potravin v rámci 
veterinární medicíny. Prof. Lenfeld i doc. Hökl prosazovali uplatňování takových principů 
v hygieně potravin, o které se opírá i současná evropská legislativa. Tento historický odkaz je 
tradován a rozvíjen Fakultou veterinární hygieny a ekologie, jak v oblasti pedagogické,  
tak v oblasti vědecko-výzkumné, a také v dalších oblastech působení fakulty. 
 
Lenfeldovy a Höklovy dny jsou konferencí s mezinárodní účastí, která je zaměřena  
na problematiku jakosti a zdravotní nezávadnosti potravin rostlinného a živočišného původu, 
na aplikaci potravinového práva v dozorové činnosti státních orgánů, včetně aktuálních 
poznatků v oblasti hygieny veřejného stravování a gastronomie. Konference přináší příležitost 
k setkání odborníků jak vědeckých a vzdělávacích institucí, tak dozorových orgánů a praxe. 
Odbornou část konference doplní přednášky o historii vojenské veterinární služby. 
 
Vysokou úroveň a také význam konference dosvědčuje vysoký počet přihlášených účastníků. 
V krásném prostředí auly VFU Brno se setkají odborníci nejen z České a Slovenské republiky, 
ale také z dalších zemí. 
 
Svět potravin je pestrý a tím i poměrně komplikovaný. Zároveň je to oblast, se kterou máme 
všichni zkušenosti; ať už jako spotřebitelé nebo v případě většiny z vás, jako odborníci  
na některé aspekty bezpečnosti a kvality potravin. Čeká nás řada témat k zamyšlení  
i k diskusi. Potkáme se se starými přáteli a najdeme možná nové. K úspěšnému průběhu 
konference můžeme přispět všichni svojí aktivní účastí v odborné diskusi k předneseným 
příspěvkům nebo i příspěvkům prezentovaným formou posterů. 
 
Věřím, že chvíle strávené na naší Alma mater budou přínosné a příjemné, a že se proto budete 
na naši fakultu a univerzitu rádi vracet i v příštích letech. 
 
 
 
 
V Brně dne 16.10.2019 
 
 
doc. MVDr. Bohuslava Tremlová, Ph.D. 
děkanka 
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Profil mastných kyselin u tradičních evropských uzenin 
The fatty acids profile of traditional European sausages 
 
Migdał, W.1, Walczycka. M.1, Čedomir. R.2, Živković. V.2, Král. M.3, Migdał. Ł.4  
1,4University of Agriculture in Kraków, 1Department of Animal Product Technology, 
4Department of Genetics and Animal Breeding, Kraków, Poland; 2Institute for Animal 
Husbandry in Belgrade-Zemun, Serbia; 3Department of Plant Origin Foodstuffs 
Hygiene and Technology, Faculty of Veterinary Hygiene and Ecology, University of 
Veterinary and Pharmaceutical Sciences Brno, Czech Republic 
 
Abstract  
The Mid-Eastern Europe is famous for production of wide known sausages as: kranjska 
klobasa, csabai kolbász, mangalica  kolbász, slavonski kulen, kulenova seka, češnjovka, 
domaća kobasica, zlatiborski kulen, levačka kobasica, sremska kobasica, hauswurst. 
The aim of work was the assessment of fatty acids profile fat of traditional European 
sausages (produced in Poland, Lithuania, Slovakia, Czech Republic, Serbia, Slovenia, 
Croatia, Hungary, Austria, Italy and Spain) obtained from meat of native pigs breeds 
bred in a traditional way. The analyzed sausages were different in the total fat contents 
and fatty acids profiles. 
 
Keywords: traditional sausages, fat, fatty acids profile 
 
Introduction  
The sausage is such a product, which is one of the most popular meat products obtained 
from comminuted meat with fat and seasonings additives. From XIVth century Poland 
was famous for sausages production mainly because of popular, at that time, royal’s 
huntings. Nowadays sausages are produced from different kinds of meat and fat so we 
distinguish beetwen sausages: pork, beef, horse, sheep, goats, coypu and game. The 
meat is stuffed into natural casings or in collagen, polyamid or cellulose casings; most 
frequently smoked and stand for delicacy on all over the world tables. The Mid-Eastern 
Europe is the richest world region for sausages production. Poland is famous for pork or 
pork-beef sausages (krakowska, lisiecka,żywiecka, śląska, tuchowska, jałowcowa, 
mysliwska, wiejska) or, very popular in XXth century beef serwolatka. Czechs have 
their Špekáčky, Utopence and Tatowe klobásy, in Slovenia the Kranjska klobasa is 
popular, in Hungary Csabai kolbász, Mangalica  kolbász, Gyulai pároskolbász, in 
Croatia Slavonski kulen, Kulenova seka, Češnjovka, Domaća kobasica, and in Serbia 
Zlatiborski kulen, Levačka kobasica, Sremska kobasica. 
These sausages are the traditional products, mostly produced from native animals 
breeds meat, according to the traditional technology and submitted to traditional 
smoking. Also the specific characteristic of the sausages is the high fat content. The fats 
play an important role in food technology because they decide of culinary and 
processing values of meat, shape the meat juiciness and build its marbling – the specific 
shape of tiny fat lines packed in between muscles similar to patterns present in a marble 
stone. The fat is the most important constituent, when products are prepared with 
thermal treatment (roasting, grilling), which gives food the typical, desired, specific 
taste and aroma. There the fat is a carrier of flavor compounds of meat and meat 
products because it is able to solve the taste and aromatic compounds. Too lean meat 
and meat products, although they contain all taste and aroma compounds, are less 
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tasteful and juicy in comparison to meat and meat products with moderate fat content 
(Achremowicz & Szary-Sworst, 2005; Migdał et al., 2008).  From dietetic point of view 
the essential is not only the total fat content in the diet but also the share of individual 
fatty acids groups: SFA (Saturated Fatty Acids), MUFA (Monounsaturated Fatty 
Acids), PUFA (Polyunsaturated Fatty Acids), TFA (Trans Fatty Acids) or CLA 
(Conjugatet Linoleic Acid) (Achremowicz & Szary-Sworst, 2005; Migdał et al., 2008).  
The aim of work was the assessment of chemical composition (fat and fatty acids 
profile) of traditional European sausages from Lithuania, Czech Republic, Slovakia, 
Hungary, Serbia, Slovenia, Croatia, Austria, Italy and Spain obtained from meat of 
native pigs breeds bred in a traditional way. 
 
Material and methods 
The samples of sausages were bought at local shops or directly from producers. The 
total weight of whole sample was at least 1 kg and the minimum number of initials 
samples of each sausage bought was 3. The sausages were packed in aluminium foil and 
placed in the cooling container according UE Commission Regulation no 836/2011 of 
19th August 2011.  
The sausages were minced and average samples obtained were subjected to chemical 
analyses. The following items were estimated in the traditional sausages samples: fat 
content according to the standard PN-ISO 1444:2000. The fatty acids profile was 
obtained with gas chromatography (GC) method from fat extracted of meat sample 
(Folch et al., 1957). The gas chromatograph TRACE GC ULTRA (Thermo Electron 
Corporation) with SUPELCOWAX 10 (SUPELCOWAX, Bellefonte, USA) column 10 
(30 m x  0,25 mm x 0,25 μm) was applied. The analysis was performed in subsequent 
conditions: flow gas helium with flow of 1 ml/min, split flow 10 ml/min.,  sampler 
temperature 2200C, detector temperature 2500C, the column temperature, at the 
beginnig was 1600C - for 3 min, then it was rising of 3°C / min to end temperature of 
210°C, where sample was kept for further 25 min. 
Because the slaughter animals (the raw material for sausages production) originated 
from different environmental conditions and were bred in a different way, and samples 
were taken in a few years so there was not applied the statistical comparison of 
differences between samples only the arithmetic average for different (3) initial samples 
of sausages was calculated. 
 
Results and discussion 
The fat content and fatty acids profile in analyzed pork sausages is presented in Table 1. 
The sausages differed in their chemical composition. It is caused by different recipes 
and differences in the chemical compositions of native breeds pigs. The biggest 
differences were observed for fat content in sausages: from 13.56 % - Dad sausage 
(tatowa klobása) to 55.05% - Mangalica pig’s meat sausage. Makała et al. (2008), when 
analyzed 16 sausages kind present at Warsaw market, in 2006-2007, produced of 
medium comminuted stuffing, obtained also the large differences in sausages chemical 
composition. Daszkiewicz et al. (2015) have sampled, the popular among consumers, 
pork meat products of well recognized country make, bought at Olsztyn market, 
obtained that the largest diversification of chemical compounds of sausages was fat 
level and the smallest the water level. Džinić et al. (2016) showed that the level of free 
fat varied between Cajna sausages and ranged from 36.77% to 48.31%. Petrović et al. 
(2011) found similar values in Petrovska klobasa, traditional fermented sausage, where 
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fat level ranged from 34.09% to 46.01%.  Similar results were obtained by Ikonić et al. 
(2010).  
Ulbricht i Southgate (1991) presented the specific indicators of fat quality, among 
others, the indicator of cardiovascular diseases risk – index of artherogencity (AI). It 
describes the proportion of SFA (myristic and palmitic acids) to UFA (PUFA+MUFA), 
and shows the meaningful, negative role of myristic acid and advantageous role of 
MUFA acids in human nutrition. The share of individual fatty acids groups in fats of 
animal origin depends on meat kind so on the animal species. Nowadays the consumers 
search for traditional, low yield products which are obtained with traditional methods, 
originating from the raw materials which is home-bred the native animal breeds gain the 
particular attention. The raw material obtained from such native breeds animals which 
are traditionally feed, is especially useful for production of traditional products of the 
best quality (FAO/WHO, 2010). The large share of isomers of linoleic acid (CLA) and 
of polyunsaturated, long chain fatty acids in meat subjected to long time-high 
temperature thermal treatment can lead to formation of trans isomers, which are 
disadvantageous for many biochemical and physiological processes in human body. The 
fatty acids which provide aldehydes take part in a synthesis of chemical compounds 
build of heterocyclic rings containing sulphur and/or nitrogen, which decide of meat 
aroma profile. There are named lactones, alkyl furans, alkylpiridines and alkylthiazoles 
(Wood et al., 2008). The most important aldehydes which give unpleasant, not desired 
odour are hexanal and penthanal. Many of products of lipid oxidation origins during 
thermal treatment – grilling, roasting, cooking. The linoleic acid (C18:2) during cooking 
oxidizes rapidly what gives the characteristic, rancid odour of meat products. The main 
product of arachidonic acid (C20:4) is 1-octen-3-ol which gives the characteristic, 
mushroom odour of meat. As the result of oxidation of acids of n-3 group the meat 
gains undesirable, not accepted by a consumer, fish odour. The carrier of that odour are 
acids: α-linolenic (C18:3), eicosapentaenoic (C20:5) docosahexaenoic (C22:6) (Wood et 
al., 2003). 
Beside the total (absolute) content of different groups of fatty acids with different level 
of saturation the very important index of fat quality is the ratio of unsaturated acids 
(UFA) to saturated (SFA) which, in the human diet, should be close to 2. The ratio of 
PUFA/SFA is perceived as the fat quality index from the human health point of view. 
According to Wood et al. (2003) the ratio PUFA/SFA should be higher than 0.4. In 
analysed sausages that ratio ranged from 0.006 to 0.201. 
According to the rules of rational nutrition the mutual ratio of n-6 to n-3 families of 
fatty acids is important and it should be (4-5) : 1 and not exceeding the ratio of 10 : 1. 
The excessive disproportion between n-6 and n-3 fatty acids groups, in human diet, can 
disturb the balance in amounts of synthesized, often antagonistic in activity, 
eikosanoids, leading to medical conditions (Candela et al., 2011). In analysed sausages 
the ratio of n-6 to n-3 fatty acids groups ranged from 1.87  to 17.875. 
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Table 1: The fat content and fatty acids profiles of traditional European sausages 
Country 
Sausage 
(native 
animal breed) 
Fatty acids Lipids (%) 
SFA UFA PUFA PUFA/SFA 
PUFA 
n-6 
PUFA 
n-3 
n-6/n-
3 CI  
Poland 
złotnicka 
(Złotnicka 
Spotted) 
82.95 17.05 0.504 0.006 0.343 0.079 4.34 0.079 35.00 
(Złotnicka 
white pigs fed 
with acorns 
44.38 55.62 3.743 0.084 3.386 0.215 15.75 0.216 33,83 
Nadwieprzań
-ska 
(Puławska)  
56.26 43.74 4.089 0.073 3.686 0.245 15.04 0.258 16.66 
Sausage  
(Opole 
porker) 
69.48 30.52 0.605 0.009 0.376 0.156 2.404 0.106 29.07 
Lithuania 
Kaimo 
sausage 73.55 26.45 1.97 0.024 1,70 0.096 17.71 0.124 34,4 
Žemaitiška  73.88 26.11 0.512 0.007 0.289 0.098 2.949 0.115 34,5 
Slovak 
Mangalica  79.85 20.15 0.704 0.009 0.406 0.121 3.355 0.137 36.55 
Home 
produced 
sausage 
53.49 46.51 5.139 0.096 4.683 0.269 17.408 0.261 43.40 
Czech 
Republik 
Tatova 
klobasa 50.67 49.33 5.158 0.102 4.719 0.264 17.875 0.258 13.56 
Kabanos  67.44 32.56 0.87 0.013 0.669 0.126 5.309 0.109 36.74 
Hungary 
Csabai  58.41 41.59 3.349 0.057 2.915 0.317 9.196 0.175 35.37 
Mangalica  78.45 21.55 0.785 0.010 0.475 0.141 3.369 0.152 37.01 
Paprika 
Kolbasz 
PICK 
82.09 17.91 0.543 0.007 0.288 0.095 3.03 0.105 45.66 
Serbia Mangalica  
56.01 43.99 2.896 0.052 2.618 0.177 14.79 0.107 55.05 
Sremska  40.32 59.68 8.11 0.201 7.26 0.41 17.70 0.481 44.80 
Slovenia 
Kranjska  72.98 27.02 0,904 0.012 0.54 0,289 1.87 0.202 21.94 
Klobasa 
śpilana doma 
62.61 
 37.39 1.675 0.027 1.431 0.205 6.98 0.18 15.98 
Croatia Dalmatinska  
64.74 35.26 3.80 0.059 3.438 0.29 11.86 0.234 33.82 
Domova  58.25 41.75 2.571 0.044 2.259 0.246 9.18 0.245 26.56 
Austria 
Hauswurst  64.40 35.60 1.031 0.016 0.921 0.075 12.28 0.088 41.16 
Sausage with 
pumpkin seeds 59.69 40.31 1.817 0.030 1.654 0.097 17.05 0.081 49.03 
Italy Da Carlo 67.30 32.70 1.433 0.021 1.291 0.09 14.34 0.078 26.61 
Spain Fuet extra 77.00 23.00 1.409 0.018 1.217 0.075 16.23 0.104 20.09 
CI – consumer index (C18:3 + C20:5  + C22:6) 
 
The summ of acids C18:3 + C20:5 + C22:6 was ranging from 0.078 to 0.481. In 
American and English research was stated that the upper limit of these acids (sum of 
C18:3 + C20:5 + C22:6), accepted by consumer is their 3% share in total fatty acids 
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amount. At the same time the comparative experiments showed that the meat which 
contained more fatty acids of n-6 family was more tasteful in comparison to meat which 
contained more fatty acids of n-3 family. The stearic acid plays the meaningful role in 
meat tenderness and juiciness formation (Wood et al., 2003).  
 
Conclusion 
The analyzed sausages were different in the total fat contents and fatty acids profiles. 
The fat content ranged from from 13.56 % - Dad sausage (tatowa klobása) to 55.05% - 
Mangalica pig’s meat sausage. The differentiated fatty acids profiles were caused by 
different ways of pigs’ feeding. The ratio of PUFA/SFA, accepted as the fat quality 
index, from the human health point of view, was the best in sremska sausage, but the 
PUFA / SFA ratio in the analyzed sausages was lower than the recommended 0.4. The 
ratio of n-6 to n-3 fatty acids groups ranged from   1.87  to 17.875, whereas the sum  of 
C18:3 + C20:5  + C22:6 ranged from 0.078 to 0.481. 
 
References  
Achremowicz, K., Szary-Sworst, K. Polyunsaturated fatty acids as human health 
improvers. Żywność. Nauka. Technologia. Jakość, 2005, 3.44: 23-35 (In Polish, 
summary in English). 
Candela, C.G., Bermejo López, L.M., Kohen, V.L. Importance of a balanced omega 
6/omega 3 ratio for the maintenance of health. Nutritional recommendations. Nutr 
Hosp., 2011, 26.2: 323-329. 
European Union. Commission Regulation (EU) No 836/2011 of 19 August 2011 
amending Regulation (EC) No 333/2007 laying down the methods of sampling and 
analysis for the official control of the levels of lead, cadmium, mercury, inorganic tin, 3-
MCPD and benzo(a)pyrene in foodstuffs Text with EEA relevance.  
Daszkiewicz, T., Markowski, M., Zapotoczny, P., Winarski, R., Kubiak, D., Hnatyk, N., 
Koba-Kowalczyk, M. Chemical composition and pH of processed pork meat products 
supplied by a renowned polish manufacturer. Polish Journal of Natural Sciences, 2015, 
30.3: 275-283. 
Džinić, N., Ivić, M., Jokanović, M., Šojić, B., Škaljac, S., Tomović, V. Chemical, 
Color, Texture and Sensory Properties of Čajna Kobasica, a Dry Fermented Sausage. 
Quality of life, 2016, 7.1-2: 5-11. 
FAO/WHO. (2010): Fats and fatty acids in human nutrition. Report of an expert 
consultation. FAO Food and Nutrition Paper. FAO, Rome 2010, 91.  
Folch, J., Less, M., Sloane, G.H. A simple method for the isolation and purification of 
total lipids from animal tissue. J. Biol. Chem. 1957, 226: 497-509.  
Ikonić, P., Petrović, Lj., Tasić, T., Džinić, N., Jokanović, M., Tomović, V. 
Physicochemical, biochemical and sensory properties for the characterization of 
Petrovskáklobása (traditional fermented sausage). Acta periodica technologica, 2010, 
41: 19–31. 
Makała, H., Tyszkiewicz, S., Wawrzyniewicz, M. Characteristics of sensory quality and 
profileof popular market semi-coarse ground sausages. Acta Agrophysica, 2008, 11.1: 
117–130. 
Migdał, W., Pieszka, M., Barowicz, T., Janik, A., Wojtysiak, D., Pustkowiak, H., 
Nowak, J., Kozioł, J. Modyfikowanie profilu kwasów tłuszczowych mięsa zwierząt 
rzeźnych - za i przeciw. Rocz. Inst. Przem. Mięs. i Tłuszcz., 2008, 46.3: 111-122 (In 
Polish, summary in English). 
Hygiena a technologie potravin XLIX. Lenfeldovy a Höklovy dny Brno | POSTERY 228 
 
Petrović, Lj, Džinić, N, Ikonić, P, Tasić, T, Tomović, V. Quality and safety 
standardization of traditional fermented sausages. Tehnologija mesa, 2011, 52: 234-244. 
PN-ISO 1444:2000, Meat and meat products. Free fat contents determination. 
Ulbricht, T.L.V.,  Southgate, D.A.T. (): Coronary heart disease: Seven dietary factors. 
Lancet, 1991, 338: 985-992. 
Wood, J.D., Enser, M., Fisher, A.V., Nute, G.R., Sheard, P.R., Richardson, R.I., 
Hughes, S.I., Whittington, F.M. Fat deposition, fatty acid composition and meat quality: 
A review. Meat Sci., 2008, 78: 343–358.  
Wood, J.D., Richardson, R.I., Nute, G.R., Fisher, A.V., Campo, M.M., Kasapidou, E., 
Sheard, P.R., Enser, M. ():  Effects of fatty acids on meat quality: a review. Meat Sci., 
2003, 66.1: 21-32. 
 
Acknowledgements:  
Project “The uses and the conservation of farm animal genetic resources under 
sustainable development” co-financed by the National Centre for Research and 
Development within the framework of the strategic R&D program “Environment, 
agriculture and forestry” – BIOSTRATEG, contract number: 
BIOSTRATEG2/297267/14/NCBR/2016 
Project „Cultural Heritage of Small Homelands” (CHSH) under the International 
Partnership Academic Program by the National Agency of Academic Exchange 
NAWA/CHSH 6918 
 
Contact address: 
Władysław Migdał, prof. DSc., University of Agriculture in Kraków,  Faculty of Food 
Technology, Department of Animal Product Technology, , ul. Balicka 122, 31-149 
Kraków, Poland, E-mail: wladyslaw.migdal@urk.edu.pl  
  
